Additional information is available at the end of the chapter
soon as Fairchild Optoelectronics instigated manufacturing the low-cost LED devices [10] . In 1976, Thomas P. Pearsall invented a new semiconductor LED materials to be used in fiber optics and telecommunication systems with tremendously bright and high efficiency [11] . In 1979, first blue LED using gallium nitride (GaN) was designed by Shuji Nakamura of Nichia Corporation. By dint of creative techniques, the Fairchild Optoelectronics have made LED into profitable manufactured goods with diversity of usages based on packaging and a planar process of chip production. [5] [6] [7] [8] .
Among the utmost topical technological advancements in lamps lighting devices, LEDs have enormous amount of application niches. Day by day, LEDs are flattering more attractive and more accessible to the common people. For the past few decades semiconductor technology has progressed to greater statures. The result is in the form of smart gadgets and the LEDs which give enhanced illumination with low power ingesting and better life span too.
The LED can be lingering further into three major categories are: (1) traditional inorganic LEDs, (2) organic LEDs (small molecule OLED, polymer LED, passive matrix OLED, active matrix OLED), (3) high brightness LEDs. Further, Table 1 provides the detailed information about the historical developments in LED and OLED .
Traditional Inorganic LEDs: By employing various inorganic materials, the traditional type LEDs are made and therefore called as inorganic LEDs. A number of extensively used LEDs have been fabricated using semiconductor materials like aluminum-gallium arsenide (AlGaAs) and indium-gallium nitride (InGaN). Furthermore, with different doping concentrations in inorganic semiconductor material, the traditional inorganic LEDs are used nowadays. These are obtainable in souk with various sizes, shapes and colors like single color LED, surface mounted LED, flashing LED and multicolor LED.
Organic LEDs: Using organic materials, the organic LEDs have been fabricated, which are fictitious from carbon-based polymers and semiconductors. Organic light-emitting diode (OLED) is a thin film of organic compound which consists of a PN junction made by an emissive electroluminescent layer. Further, the emissive layer emits light in Ref. to an electric current and this layer of organic material is positioned among two electrodes. In general, it is realized that as a minimum one of the electrodes must be a transparent one. The organic LEDs are factory-made in the form of thin films; hence, these are given that a small portion for diffusion through which the light engenders, and these can be used for larger surface area.
Furthermore, the OLEDs are available in the form of small molecule OLED, polymer LED, passive matrix OLED, and active matrix OLED.
High brightness LEDs:
This type of high brightness (HB) comprises both inorganic and organic LEDs, and these are broadly employed for lighting applications. In essence, this type of LEDs is nearly similar as organic LEDs; however, these HBLEDs could produce a very high brightness of light output with respect to the OLEDs. For engendering high brightness, these LEDs require a high current and high-power debauchery; as a result, these LEDs were kept on the heat sink for eradicating the liberation of unnecessary heat.
All these three types have found enormous progresses in their light output in recent years. However, the normal quantum yield is exceeding 100 lm/W for the inorganic [36]
1939 Zoltan Bay together with Gyorgy Szigeti received a U.S. patent on "Electroluminescent light sources" which were made of a lighting device using SiC, with an possibility on boron carbide (BC), that emitted white, yellowish white, or greenish white contingent on impurities present; these light sources were the ancestors of light-emitting diodes (LEDs).
[5-8] 1965 Pope's group described the nonoccurring of an external electric field, the recombination of a thermalized electron and hole electroluminescence mechanism can be instigated on anthracene crystals, and as a result the conducting level of anthracene dwell in the higher energy than the energy level of exciton.
[37]
1951 After the discovery of transistor, Shockley and his collaborators Howard Briggs and James Haynes applied for manifest on infrared LED by employing Germanium and Silicon.
[ 
Recent space-age advancements of LED and its phototoxic-cumbactericidal effect of blue LED irradiation
In the past few years, incredible developments have been made in LED technologies. In the ambience of lighting industry, LED technology forms one of the energetic forces besides new lighting notions and applications. The accelerated change produce in product design yields the respective powerful light sources. One of the more fundamental advancements, which has promise in the LED arena, is from the nanotechnology referred to as "quantum dots." Being make a breakthrough in efficiency, the respective ultra-small crystals would possess unique properties that could be tuned to emit light covering the visibility spectrum. This is highly important because when these particles are in a confined state, they would have the potential to provide diverse options for color for a while producing an improved white. The uniformity, quality, and tonal color of an LED source desperately add to its allure in usage in commercial production applications. Color stability in fact is one of the more accelerating developments seen recently. Using inorganic packaging associated with flip-chip mounting, the features of the phosphor layer are matched to each chip's individual characteristics. As a result, firms could now suggest white LEDs that have a highly precise prefixed color temperature without the discarding necessary to account for natural changes in color. Another significant advancement in LED technologies has to be done with the material which is in the usage in their production and the resulting efficacy of that production. With one emerging technology, LED lighting could be made with a mixture of organic and inorganic materials. The cumulative effect of this technology is somewhat than typical four or five layers of material would be necessary in producing the product; this new material necessitates just one layer. This vividly lowers the cost of production and produces the manufacturing process relatively easier. This is yielding lower cost for LED light sources while performance continues to enhance. This emerges the new technology to more and more potential applications all over the time [56] .
A recent study of the bactericidal and phototoxic effect of blue LED irradiation revealed that LED irradiation persuades apoptosis by triggering a mitochondria-mediated pathway and reducing the preliminary growth rate of melanoma cells [57] . Oh et al. observed that irradiation with blue LEDs abridged cell feasibility and thus persuaded apoptotic cell death with the mouse A20 and human RAMOS B-cell lymphoma cells [58] . As a potential risk of high energy LED lamps, lighting at night may disturb the body's biological clock, the circadian rhythm. According to the Harvard Health Letter "Blue light has a dark side," the blue wavelengths seem to be the most harmful at night and comprise a large portion in the emission of CFLs and LED lamps [59, 60] .
Conclusion
The promulgation of LED lighting has led to prompt progressions in LED lighting technologies over the past few eons across the globe with state-of-the-art scientific advancements;
however, evidences besides authenticates that it has been and will spread out to be vitally important in the direction of revolutionary investigation against innovative applications for the societal cause. Among the most important notable advancement in sundry fields of LED and OLED has the roadmap for flexible OLEDs points to the emergence of foldable, rollable displays and the espousal of OLED in smart mobile phones will reach more than 70% by 2020
[54], and this will probably too occur in tablets, laptops, and televisions with subsequently more rapid OLED market share growth. However, the difference of opinion on the bactericidal and phototoxic effect of blue LED irradiation, associated to such parts that need remain to be enhanced for these groundbreaking global improvements on harmful free lighting for the global cause. Thus, studies on peerless LED/OLED hi-tech environs might give way to the future harbingers of green energy in the upcoming scenario.
